Introduction {#sec1-1}
============

There is a huge advancement in the evaluation and the treatment of hydrocephalus over several years after the introduction of the effective cerebrospinal fluid (CSF) shunting methods.\[[@ref1]\] Despite the development and improvement of these diversion methods, there are various complications of the shunt system such as catheter occlusion, disconnection, migration, fracture, and outgrowth.\[[@ref2][@ref3][@ref4]\] When there are mechanical problems with the shunt but the patients are asymptomatic or minimally symptomatic and the cranial computed tomography (CT) scan does not reveal an active ventricular dilatation, the decision of treatment becomes difficult. It has postulated that patent fibrous tract allows passage of the CSF through disconnected outgrowth distal catheter.\[[@ref5][@ref6]\] It has been asserted that in these situations, CSF passes through the fibrous sheath around the catheter, but this has not been definitively proved in previous reports. We present here a case of a 17-year-old boy who had lumboperitoneal (LP) shunt done for the postoperative pseudomeningocele which occurred postsuboccipital decompression for Arnold--Chiari type I malformation. The patient had a disconnection of the LP shunt and was asymptomatic, so the LP shunt was removed. Later, the patient developed symptoms of increased intracranial pressure (ICP) and we had to place LP shunt again.

Case Report {#sec1-2}
===========

A 17-year-old man was performed LP shunt at 12 years old due to pseudomeningocele from suboccipital decompression in Arnold--Chiari type I malformation \[Figure [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\]. LP shunt revision was performed 8 months after because of shunt malfunction. He recovered so completely that he again started his favorite sports (Kendo; Japanese fencing). He frequently bent his back while performing Kendo. Then, he complained about low back pain after revision. Radiographic studies demonstrated that the proximal catheter disconnected \[[Figure 2](#F2){ref-type="fig"}\] and CSF could not aspirate from the flushing device. The LP shunt removal was performed, and subcutaneous mass from CSF collection was observed after the closing of the proximal fibrous tract by tobacco-bag suture \[[Figure 3](#F3){ref-type="fig"}\]. Collagen fibers, fat tissue, and small vessels were also observed in that fibrous tract \[[Figure 4](#F4){ref-type="fig"}\]. The patient complained about a severe headache after the procedure. The lumbar puncture revealed the high pressure of 40 cmH~2~O. The patient had undergone CT scan and found that there is disconnection of the LP shunt. We found subcutaneous mass containing CSF, and after removal of this fibrous tract, the patient became symptomatic which suggest that the fibrous tract is still functioning. It is clinicoradiological assessment of the function of the fibrous tract. The emergency LP shunt was done and symptoms of the patient disappear instantly \[[Figure 5](#F5){ref-type="fig"}\]. The patient recovered completely and showed no signs of shunt malfunction. This also denotes that when the patient is young and indulges in excessive sports activities, there is a high chance of shunt malfunction with the LP shunt as we could see in this case. Ventriculoatrial shunt is a good and proven alternative for the LP shunt malfunction.

![(a) Case of Arnold--Chiari malformation type I, (b) pseudomeningocele from suboccipital decompression in the Arnold--Chiari type I malformation](AJNS-14-935-g001){#F1}

![Proximal catheter of lumboperitoneal shunt disconnection](AJNS-14-935-g002){#F2}

![Closing of the proximal fibrous tract by tobacco-bag suture](AJNS-14-935-g003){#F3}

![Collagen fibers, fat tissue, and small vessels observed in that fibrous tract](AJNS-14-935-g004){#F4}

![Lumboperitoneal shunt revision](AJNS-14-935-g005){#F5}

Discussion {#sec1-3}
==========

Use of silastic catheters for the use in medicine was in the era of 1950s.\[[@ref7]\] The material silicon elastomer has high flexibility, chemical stability, and nontoxic properties which made them the preferred choice for the use in the shunt system. The main problem with this shunt is lipophilicity which causes gradual degradation and deterioration of the shunt system. Shunt revision is the choice for a symptomatic patient with shunt malfunction; however, if the patient is asymptomatic with arrested hydrocephalus, then it is a challenging task. As a policy for the management of arrested hydrocephalus we need to keep the patient in supervision without revision of the shunt but sometimes it becomes catastrophic. There are two possible, but not definitive, explanations for normal ICP in the shunt malfunction; patient one can be the arrested hydrocephalus with a nonfunctional shunt, and the second can be explained with a functional subcutaneous fibrous tract. The development of pericatheter subcutaneous reaction and fibrosis around the silicon shunt catheters has been documented histologically in two patients.\[[@ref8]\] Fibrosis and tethering to the skin can cause discomfort to the patients. The term "tract fibrosis" denotes for the findings of inflammatory tissue that results from scarring and/or calcinosis surrounding the catheter. These fibrotic tissues usually take a tubular shape, mirroring that of the catheter\'s tube structure, so the term is coined tract fibrosis.\[[@ref9]\] Clyde and Albright mentioned evidence for the patent fibrous tract in fractured, outgrown, or disconnected ventriculoperitoneal (VP) shunts and they mentioned two case reports of this patent fibrous tract.\[[@ref5]\] Langmoen *et al.* noticed delayed hydrocephalus in one patient who had been asymptomatic after the removal of the fractured distal shunt catheter in the follow-up period.\[[@ref10]\] Rekate *et al.* mentioned two patients with Arnold--Chiari malformation who had a cardiac and or respiratory arrest in 9 months and 5 years after shunt removal or ligation of the disconnected or the outgrown shunt.\[[@ref6]\] Kazan *et al.* discussed the four cases which have a patent subcutaneous fibrous tract in children with VP shunt.\[[@ref11]\] Nakano *et al.* reported a fibrous tract formed around the peritoneal catheter which communicated with the lactiferous duct.\[[@ref12]\] Many spina bifida patients have surveillance scoliosis radiographs which may identify an incidental withdrawn peritoneal catheter. Clyde and Albright estimated that arrested hydrocephalus occurred in approximately 5% of patients with meningomyelocele with shunts. Our findings supported the theory that opening ICP might be normal with the existence of a patent fibrous tract; however, when we removed the nonfunctioning LP shunt and the fibrous tissue, the patient became symptomatic and we had to place shunt again.

Conclusion {#sec1-4}
==========

Even though the shuntography cannot be performed, the clinical course can be strongly indicated that the fibrous tract remained patent after the shunt tube disconnection. LP shunt is a popular treatment for hydrocephalus treatment and the proximal catheter disconnection is not so frequently found. A shuntography can identify functioning of shunt and guide management; we should perform shuntography before removal the shunt even though the shunt is disconnected.
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